Gene expression profiling of in vitro radiation resistance in cervical carcinoma: a feasibility study.
To determine the feasibility of integrating an in vitro chemo-radiation response assay (IVRRA) with a gene microarray system to investigate the molecular patterns of expression that contribute to radiation resistance in cervical cancer. Viable primary untreated cervical cancer specimens were obtained and exposed to gamma irradiation at a dose of 3 Gy in the IVRRA to determine in vitro radiation sensitivity. RNA was purified for microarray analysis with the Affymetrix Human Genome U95A Array carrying more than 12,000 gene probes. Gene expression analysis was performed, and specimen transcript patterns were correlated with radiation response using an iteration analysis model and Pearson's correlation coefficient. A feasibility set of eight tumor specimens was studied. Tumors were classified into 4 extreme (ERR), 2 intermediate (IRR) and 2 low radiation resistance (LRR) categories. An intrinsic radiation response gene set of 54 genes transcripts with 100% accuracy for the classification of each tumor's radiation response category was identified. Gene sets associated with in vitro radiation response profiles in cervical cancer can be generated using the IVRRA and microarray technology. This has direct applications to the study of the biological pathways contributing to radiation resistance and may lead to the development of alternative treatment modalities. The potential of these technologies for cancers in which radiotherapy is employed warrants further investigation.